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(54)TitIe: INTERLEUKIN-6 PRODUCTION INHIBITORS 



(57) Abstract 

Drugs effective in the prevention and treatment of diseases due to abnormal production of interleukin-6, which are interleukin-6 
production inhibitors containing as the active ingredient methanebis-phosphonic acid derivatives and exhibit an inhibitory effect against the 
production of interleukin-6. These drugs can be expected to be effective in the prevention and treatment of diseases in which interleukin-6 
participates, for example, thrombocytosis, inflammatory diseases, immune response disorders, osteoporosis, rheumatoid arthritis, 
hypercalcemia, multiple myeloma, cachexia and nephritis. 
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5BaBja^bH^tLTl986^tC^^cDNA*f^ji^^fc[Hirano T. et al.,Natu 
re, 324. 73-76(1986)] . ^ V£ -P ^ =*V- 6 l*Ti&Hiia-^B$HJ|&, 7^D77- 
$?&i?4>ft«£IMSGH& % ^#3NHiia, JfiL^rt^JS, ^fVIM K ^^-9- 
V^^lifi^Mi^^lU&^A,^^^, B|«JB^^TjBJB©fgttfl:, 
&$^MlUfl^£Cfc;&$&^;h,TV^[Hirano T. et al., Immunol.Today.il, p 
443-449(1990)] o Sfcf V^-P^f * y - 6 tt-f V* -n* *y - 3 tfafflLX 
> itJlU^«IBia^iiM$it5«^[Ikebuchi K.et al., Proc. Natl. Acad. Sci. ,84, 
P 9035-9039(1987)L JfiL/htRitiiLB^k tTg^©Mtffi Ljfit/ht£<3!>Jf Aa^- 
igiiLCIkebuchi K.et al., Proc. Natl .Acad.Sci. ,86, p5953-5957(1989)]. £ 
fc»#«Bia«^«*lja©^^ffii-[Kurihara H.et a 1. , J. Immunol. ,144, P 4226 
-4230 (1990)] $ f>£a2-??P^P?*y. y^CRP 

«df0Aft»^W-?^|f©8!|*jC«<[Woloski BMR.et al., Proc. Natl. Acad. Sc 
i.,82. P1443-1447 (1985)] SjK #S*<0ttfc#M^fctefcW#-f 5[Hiran 
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o T. et al., Immunol. Today ,11, p443-449(1990)]fr fc\ SfttlHI&fffltt 

•V-RNA©Bm^J:#tTV^5«:*^^$tlTV^5CRaston S.H.,J.Bone Miner.R 
es.,9, P 883-890 (1994)] „ 

^V-6^#a^ffi$tt5*^f>tlTV>5[Hirano T. et al., Eur.J.Imm 
unol.,18, pl797-1801 (1988)] fll, £Jt1±x \) f7 h -T^fcfeV^ttBttjetf* 

Sftt^CT^5i:©#ff^*>5CUaland SP. et al., J. Immunol. ,142, P 1528-15 

35 (1989)] fcif. &&ft&m&^(om*&m%htix^z. 

#IStt#I^JB^33V^T^, 5 "CD— v (myeloma) OiSMfc-f V £ -P -f 
^V-6^*H^kLTffJH-r5Ck*W6*fc$*lTft9, [KawanoM. et 
al., Nature, 322, p83-85(1988)], [Klein B.et al. .Blood, 73,p517-526(1989)L 
[Zhang XG., J.Exp. Med. ,179, pl337 1342(1994)L [Nishimoto N.et al.J.Ex 
p.Med.,179, pl343-1347(1994)], #IStt#«|ffl0ji > #tC33V^T, -fV*-P-f«* 

V^[Barille S., Blood.U, p3151-3159(1995)L [Caligaris-Capio F.et al., 
Blood ,77, p2688-2693(1991)] 0 

TV^[Kanda T. et al., Inter. J. Cardiol. ,45, pl44- 146(1994)]. 

^ y^vy(Castlman)^#|PlC33V>Tl*, jr^LfcV >^£&;6>*>**C!W 

fc^*#$*lTV^S[Yoahizaki K. e.t al., Blood ,74, P 1360-1367(1989)] „ 

£ fcd*fB*£;h/t:fc 9 [Oldenburg HS. etal., Eur. J. Immunol. ,23, P 1889-189 
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4(1993)], [Yasumoto K. et al., Cancer Res. ,55, p921-927(1995)] , ~%lzM£> 
fcj5*^£*rri^[Strassinann G. et al., Cytokine ,5, p463-468(1993)] 0 

emW*1bQ* *^*>^AlB*©iB«[H^fcfeot:^S[Horii Y. et al., 
J. Immunol ,143, p3949-3955(1989)] 6 ill««©A#fcfeVNT*,, HH?if*& 

tf«-fV^-nY^V-6fiHfci«±#frV^[Ueno Y. et al., Clin.Exp.Iramu 
nol ,76, P 337-342(1989)]„ 

5[Grossman RM. . et al. , Proc. Natl. Acad. Sci. USA ,86, p6367-6371(1989)] 0 
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